PATENT ABSTRACTS OF JAPAN 



(1 1)Publication number : 2001 -091 91 2 

(43)Date of publication of application : 06.04.2001 



(51)lnt.Ci. 


G02F 1/01 






602B 6/122 






G02B 6/12 




1— .. . 


G02F 1/31 




(21) Application number : 11-271378 


(71) Applicant 


TOSHIBA CORP 


(22)Date of filing : 24.09.1999 


(72)lnventor : 


ICHIMURA KOICHI 






HIRAOKA TOSHIRO 



(54) OPTICAL ELEMENT AND DEMULTIPLEXER 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an optical element which is 
capable of switching photonic band structure dynamically or Is 
capable of performing the switching operation and a demultiplexer 
using an optical waveguide in a photonic crystal. 
SOLUTION: This optical element uses plural optical media whose 
refractive indexes are changed by an external field and certain two 
refractive indexes among plural optical media are made to become 
equal or are made to become roughly equal under the certain 
condition of the external field. The optical element can perform the 
switching operation between two largely different photonic structure 
dynamically only by changing the condition of the external field by 
setting a distribution pattern which is to be sensed by the light to 
desired crystal structure, the desired shape of a lattice point and a 
desired cycle under these two conditions. 




LEGAL STATUS 

[Date of request for examination] 25.02.2002 
[Date of sending the examiner's decision of rejection] 
[Kind of final disposal of application other than the 
examiner's decision of rejection or application converted 
registration] 

[Date of final disposal for application] 
[Patent number] 
[Date of registration] 

[Number of appeal against examiner's decision of 
rejection] 

[Date of requesting appeal against examiner's decision of 
rejection] 

[Date of extinction of right] 



Copyright (C); 1998,2003 Japan Patent Office 



mnmsmff (jd (12) ^ H |^ i3j ^ (a) 



#1^2001-91912 
(P2001-91912A) 



(51) Intel.' 








F I 


r-73->*(##) 


GO 2F 


1/01 






C 0 2 H- 


1/01 F 2H0 4V 












C 2H079 


GO 2B 


6/122 








1/31 2 K 0 0 2 




6/12 






G02B 


6/12 A 


GO 2F 


1/31 








F 










*W« m^m<Dfil.5 OL (^18 M) ^MK^< 


(21}m»## 




WH^pi 1-271378 




(71)WilA 


000003078 


















1^ 9 ^ 24 B (1999. a 94) 


















* *t j» - 




































^ IQ 


































(74)«aA 


100064285 












#si± mt -a W3«) 















(54) mmo^mi ^m^j^Rtf^msi 

(57) [^] 



1 :n,{i/,. A,) 




n^ivf A,) ^ n3( v,. A,) 



(2) M2 001-91912 (P2001-91912A) 



xmmm i nmm s cr>^^mMcommm<r>mnmmi^ 

LTmrieB 1 <7)^^^i^<o®^^i:1tnBll2<7)3t^ig|« 

ffiB^ 2 co^mmMcommm^mmzx -yxmrnt^m. 
It. -mtm^^M:(r)xmmzm.xmmiff:>^^m.'M 

m^^j:mmzx -> xmm'mim.(nx^m:^t^^ 

im^m 31 mi <7m^um t . mtm 1 <^^mm<=p 
^zmmm^zmm^t^f^:m2<r>^^^'st . mimK^m 

^i^m^lZ}3\,yXmM?^2cr,^^mzX 0^$^^ 

^^mmmM<^o-h(om^Ltz~^j^i:mmLxmn^ 

x'h-ox. ' 

SS 1 cr>^\-^mz}3\yxii. m^&M:COX^mzM LX 

mm 2 (7)y6^m^A(7)mmmmm t mum s coyt^mm 
(r>m^mifTmti!}^mmmi>zm^j:*) . mismsco^Mm 
tJ: r)m.m^tifzmm-3»i}mmMm^<7)xmMz 
MLxmmmtLxmM&L. 

mnm i co^m^f^tim^j:hm2(r>nm^mz)i^yx 
mMm^^co^MmzMLxifmm2(m^MM 

mmzmL<. miem3cr,y6^wxizxK)mm^tifzm 
m-^-!>i-tm9m^^(oxmytizMLxm&^t lx 

BuiBH 1 (r>m^mm^i,zmmmzmn^ixtzm2co^^ 

mm 1 «7)3i£^^M*ict>v%TBine^203K^®(:j: 

Kimm^ti^^^ mmmm<D a w^m Ltzm i (o^^ 

t:mmLxm.n^tifzm3<r>yt^mt . 

mm 1 <^t/6^m^izt5\>yxmm2(7m^mizx 

mfS.^tihK^mmmmcoo-h(7)m^Ltzm2(DSi^ 

^mm txwLm^tifzmA com^mmt . 

mm 1 com^w.n^iz}5\,yxmMm2cr>^^mmi>zj: 

'omm^tit^^mmm<^d-h<7mmLtcm3<Dmi' 



iz^tt:. mifeil2<^3t^®t;J:S^«ittj&JSUt^gl5 

mm 1 <7)^6^kmtm2(7>^^bi}^^ti^'timim3 
(om^izmm^tix^^mmiiii^mtti^=Fxh-:> 

X. 

mi<7)jfm^wizis\yxit. m^m^coxmytiiziiitx 
mm 1 <7)^(^m(Dmmmmm t mtm 2 (Tm^mw 
(ommmm^ t msm 3 <m^m(rmmmvtm t t/Ks. 
\'^zm.'m\.zm^j: 0 . mm 2 co^^w^cowmmmm 
t mm4: coj/(^Mc^mmmmm t ijmmmzm u 
< . Ml en 1 <mj^t mm 3 oge^jj- 1 ti<mMm^m^ 
c^^MmzMLxm^mt LxmmL. 
mim 1 <r)^v^n-t im^j:hm2<7i^\-^mzii\>\x 
{4. mmwi^^(DXMm>znLxmm 1 <^^mm 
(D^mmmmtmrn 2 <7m^n<7>w^mvrmtmd. 

0 , mim 2 <D^^mMcDmmmmmtmiim 3 cm^ 
MMcommmmmt ^mmmizm l < . buib^ 2 <ogp^ 
t BuiBH 3 <r>^^t i}immmmM:<7)^M^izn Lxm 
m^t Lxmn^-t^^tizx k> . mim3<7)^^i,z?jit 
Lfzmim^mMcoxmytco'^t^^imim 1 <om-t 
mm2co^ii-(D\,y-rni!}Hzij}*)Wi.m^t Ltz:it^ 

mm 1 <Dmmm'¥izmmmzmn^ittcm2<r>yt^ 

msm 1 (Dye^n'^izt5\>yxmm2<7)^mimizx 

^mmLxmn^tifzm3(D^mmMb . 

mm 1 <o^i^n'¥iz}3\yxmm2<7y^Mm>zx 

K)m^^ti^^^mmmm(7)d-h<7)^Ltim2<DSi^ 

Srsm Lxnm^titimA co^^mmt . 

mim 1 <r>%^mn^\>zii\,yxm%m2(7y^^mmzx 

*)m^^ixh^^mmm(r>o%<7ysm.Ltzm3<r)m^ 

\,z±\:,tz. iPiwm2<r>^t^m^zxhm!m.ifi%jM-zm 

Hit. 

mmm 1 (^^^fmm2<7)m^bi!}i^ti^timm3 
<^m^izi§^^^tix^tw^»^mx.fz^m^Th 

X. 

m 1 cO^^(7)A*f3tfc^ L-CI4, mSim 1 coyt^mMco 

mmmmmbmm2<7)^^m^eow.mmmmt^sm 

3 com'mw<7)mmmmm t a*5v ^zmnmzmti: o . 
mtm 2 <D%mmn<r>mmmw t mtm a co^^mm 
(oMmmm^bt/imnmizm l < . mim i co^^bm 
m^3<o&'i^bimMm 1 <73Wi^(7)7jttmzMLxmm 
mbLxmrnt. 

mim 1 (^m^bim^^m 2 <7:>}A^<^xm^i>zn lx 
a. mm 1 <^^(^m<mmmmm b mtm 2 cr>^ 



(3)^2 001-91912 (P2001-91912A) 



mm t msd^ 3 co^mM<^WMmmm t ifimm.^ ^zm 

m^<r)xmmzn Lxmmn t Lxmmti. ^ t c i 

m 2 (oik-^cr>xm%i)^-t<r)m^izm tx ^ti^timiSB 
1 (o^-fii-tmm2(r>si^co\^^Mzmtsz t ^mk 

1000 1 ] 

lzi5\>^Xm>mM^j:t'(Dnmi:^^t^^thZt(,zX'oX 
[00021 

m^^-y-x-mmmzun Ltz^y^v-^/i^m^BS 
mmj:ir^r-yi^^)vcr>^x'^^yYim.i^^xo\,z^ m 

[ 0 0 0 3 } :? :r h:^>y ^M^TJi. i:'o:6-|fotct3t** 

T&^^mi\i!M^^i>^ttii^^X'h'>fzKf (E.Yablon 
ovitch.Phys.Rev.Lett.58(20). 2059(1987)) . imiz± 

mmifhh. ^^x':ifit:>o^mwL^mmLx. g^scai 
[0004] L*- L , ijmi . m'izmmth 3 -y<r>m 

m.mzii^^X\t. hi>m^<^:fi\^i,z^^tiX<^%<r) 

{wrnm) itik^-^xii^ . m^<7)i^mzw.^^-t 
mmzmnz-!itm(r>}£-ht^f,z^^m< a^^y^^^ y ^ 

\iZmmi.hh\^->tz^\:.i:iX%ts:-b^->fz, 
[0005] mTl:^{f S 3a«Otg|g{i. -yf-y 

^mm^i^ r^ift^g-^j tLxy^ h-y^^^^m 

[00 06] ( 1) -on, 7:i-b^'/^^^tC. -etT) 

i 0. ytiommmt Lxmm-t?>yyf h-y^^m^aco 



<^X'hi> (^M. fflJ, i^m^l 0-830 0 5#^ 
[00071 (2) fcd-Ol4. ^V^t^^^(6]L■CISa§ 

tmsiz^mmimm^tvf::minwF<r>^tzm^i^(^ 

Ltz^mmwii>zm&i mwt^ ^ t x-^^-^fj^m 
*f**^^t 1 <X7t:fji^<^^^y H=¥-v «y r<ofiS3{)^ 

ft!l. !|fm^l0-83 0 0 5-t^f8) , 

[00081 (3) 3ms<r>^ii. ^^i:^<7)m& 

^mmL. y^h~ y^m^gmm<r>xt:y</)'^:{fit:^ 
^t^iti> ^ i: J: 0 . -r=5ri?*>1i^®i»T^Sr^-fl:$-fr|, 
zbizx*). yurh-y^^/^yvimi^it^^. y^ 

Si>0-C^>S (^P^. HJik #^^1 0-9 0 6 34# 
i&f8) . 
[0009] 

[00 10] -r^:*>*>s ±IB ( 1 ) <7y^\i. yirY- 
•y?1^^t LX(^mm.^%m,^'^hMn^^'^h-b-^^T) 

o#;tTv^sfci§r-f. yitv~'y9t^^tLx<r>mm 

[001 11 i/vT, ±ia ( 2 ) <7)S^{4. «jtJLl»5c 
7>r h-«y:?igfBt=l5B-:»TjifflT'#St,OK3Sr-r. 2 
<X7C^3<J:7C<7):;^:#^^^ti!tf14^^ii/::^^S8t LTO 

[0012] ±iS ( 3 ) <0^{4. 7 :r hri.y 
i,zi.^j^yYmm.^^i\L^^t^i,cox'h^. yir h-y 

^X'hr>tz. 

[00131 mjbo J; a fc. m.^(7yy ith~-y i^m^nx 

^tLx<Dimm^^m:^^'thm%^^^hii^h^^o 
mmmmzm^iitz 0 . x4 y^y^ti^mmx^ h y 

mm^tuzKiLx\'^tz. wiz\^-rticr)^x'i>. m^<r) 
mix'it. ^<^tft^m^<o^^(oj±ini^ffiz^<7) 

i *tcr-f ^ S -y :7 h - -y ^>'N'y Hc7)^ijt$-^^^|: 



(4) ^2 001-9191 2 (P2001-91 912A) 



[00141 y*h-y ^l^^iZJ^y K=^r-V yy 

i>^m^j:wm^^mw(mt^^zbimii>tix\>^h (At 

tila Mekis et al ,Phys. Rev. Lett. 77.3787(1996) ) , CI 

Mtmmtfim^^iioiz-c^tui^ nm&^vi^ii'-^ms 

[0 0 15] Li}>L. IMLtzmkmS-QU. mm^'p 
<7)\, ^i)*^hm^<r)^iz o T t . |SI t^m^y *h- y 

mm^j:m^^^i^^mmzmttz-!^m.^t Lxmm-th 

[0016] m±f¥iBL;^ci; dtc, t^ti, 

[ 0 0 1 7 1 «gi6W^:7*hri.yj? 

m^^nmLfz%m=f-^m^-thim\i^htix\^tct)- 
-^fz. tfz. mMii. y*h~-j^m^^<mm^j:mw. 
ss-ecot^osr^j-^^fc Lxmm-r^msi,^ti>tix\^^ 

[0018] ^^fljii. i)^i]-^hmm.<nmm\izm-^\^x^j: 

"^hiitizx 'o±iimm^-^mi,z'thyem'F^mm-t 
^zbizh*). tifz^mm<r>m(^Bm±. y^^v-^/i? 

[00 19] 

mm:mm-htz^<r^m ±iBaw2:^^-rs)t 

mzm^ixfzwm.^mx.. mmm.^msth^\- 

i^^^it^'^mtmm.w^^zmwi^ixhmm^<7>^mt 

[ 0 0 2 0 ] i^-c ^Km^<^M^~y-i tti, ^ 
m^x^ -y^y'/'^m&^j:ii<7)wmim'tfzi!bt,z±m=F 
^z?^^^h%<r>^^tnn^<^:^~'y-<7)mm}i v^e 



SiacTS) 0 . AI*3K<^jft:S<^ 1 OfgULhftSv^tia 1 
[0021] ±ie«^Sr i '9:af*:Wtca]S-r -g. t , 2|s:|g 

^<^%^m'^^mimzm.¥\ Ltz i <X7ufcs v^ji 2^:76 
hh\^-^\t3<!f:jt<r>im.i¥X'h'^x . xm^'ih^(7)mm 
mzMLX'}f^j:< t h 2-^(D^^mm<Dm^mtim^i> 
i o iz^i^mii^x/mihi>\'^t±f\^<r>0kf^imM 

mz(pjsa^tix\^tzm,^. mm. E:^co^it. h^^^a 

coja^-fktcio. zcomm^i'pizxm^'ith^cDmm 

-^h^im^tL. ht\>Mimzizmtnmi!^mwbm^?> 
mmmmmiztamL. -r^;b*>. ^■it<7)tkmrz^mm 
mrnrntrt-^fz*). hi^^i^ti^ticoi^mizxKimm. 

^•flrr ^ c: i: J: 0 . 7Jti^^^t^i)^h?>mmmm 

[ 0 0 2 2 ] li/c. ±mLtz^m^cr>mmcommt lx 

{4, lf*«2t=fei8L?tJ:3tc, t!nB^f*:{4> ^l<r> 

9\-m^mzii\^xii. m^m^<^mzMLxm?Mi<7) 

nmz^LK mriam 1 <7)^^i^Mcr)miJfmtms^ 2 CO 

m 2 (D^^nmcommm^mmz x -oxmm^^Mco 
^tc:t5v^T«. mmm&-S:<r>%izMLxmmmi<7> 
L < luiB^ 1 coyt^MMi^minm t msdm 3 o 

IS3<03t^«E®£O^KaW'3riB5iJtc J: -5TflfneW^:K<0 

[ 0 0 2 3 ] J; ^M.wmf,zmm-h t . mmmm^^-t 

tfi^m^mi. SS2. msc^^mmtL. mi.m 
2. mscoTfe^^i^ostff^^'eixmmi. m2.m 
3(DmmmtLtzt^. mi. m2. w>3<7)%^um^ 
ix^ix<r)mm.w.'¥X'<r>'^mmmmmi^L. ^(^m 
'?-\,zy^^^h%<r)wmm.i,zin'j^:hmmm^mit^3 
<7>m:m.x'mm L<mitm2 <r)wmx'\m^j: o . -r^ 
i>hm itm2 cr,mmm(^m-¥m 1 i: m 3 <r>minm<Dm 

xmt ^mmi^x'h k> , '?-c7):m3§f4j^«o«j©^ii,v^{4?a; 



H 3 <r>m'SX'\tm^j:h Xoiz^j:*). •t^j:hibm 1 i: S 3 

izMmtfzioiiz. mi<Dm^nt. mmico^^ 
mw^izmimi>zmm^fitzm2<7)^imb. mtdm 
1 <^^^mn'Pizn\^xmtim2<D^^mmizx oj^bk 
^ix^^^mmmm<^o-h<7)mmLtz-^^t:mmLx 

^^FTh-yx. mi<r>fmm^i>z}3\>^xii. mmm^ 

f¥bim^j:i>m2cr>^\-^^l,zi3\,^Xli. mnm^^M 

(omzM LT mfiB^ 2 (Dy^^mmcommmmm t mizm 
3 (oyt^mwcommmtnmt timmmzm t < . mim 
3<o3te^®fc:j: *)mm^tit:mi-mmmm^ 
^<r>9etznLxmmmt Lxmi&L^j:^^^tt:mmt't 

[ 0 0 2 5 1 i *)mi¥mizmM-nxif. mmmmm<Dm 

^^2mi::j±co%^mm:b>i^mi&^ti. mmm(r>tf6^ 

2i!K7thh\>m3Wt<ommm^L. ^icommwcom 

cr>d-h(D3-^^^ti^'timi . m2. msco^^i^Mt 

Lt:^-^. :i<7)mmmzAm^i>yt<mmmiy(Dm 

mzm'Thmi. m2. m3cr>wMmmm^^ti^ixm 
1. 112, ^3<r>m.mm^mhLtz^. mi<^w&^ 

2 i 1, 2 <X7ntb ^ ^- >{4 3 »:7C<7)^^«5S^ 

WL, m2coiiKt:ict-s.2<js:7ca5-&v'»{i3iji:7cJ^ffifllji 

ti. z<7y^^i.z^M^ix^±<r)Wmmjm\.zio\^x^ 
1 <7)1g*®l>f^i:m2cOliS@W^. IS 2 £7)1iS@Df^ 
i:IS30^i^JSJf^*«^fL^iiM=5:'5. ll3coiK®t1i 

tm2<7mmm^^ifim^j:*) . f^2i:.m3<mmmm^ 



(5) 132 001-9191 2 (P2001-91 912A) 



ixtzmmi^xm%^znLxmmmm<mjxt Lxmt^ 
-f. m^mitLxm^'thu&mm-thtzi^. 

[0 02 6] t/i, *^BJ<0^4<03tS^{4. mimA 

i,ztmLtzXo\iZ^ micom^mmt. mmmi<7m^ 
mM^pizmtmizmn ^tifcm 2 <o^(^w t . mm 

1 <7)m^MM'=^izi5^^xmsm2(o^^mmz^ 'om^ 
^tL^K^ mmmmco 0 -hcomM Lfzm 1 oge^^gm 
Lxmmixrz^3<Dmm^b . -mimi<o^mmm 
^izis\^xmsm2<7)tK^mi>zx *)mm^tL&K^m 
mmmco a ■h(mmLfzm2cr>m-»immLxm.mix 
fzmA <^^^Mmt . mm 1 <7)^^Mn^i>zio\>^xm 
iE^2co3t^M®tcj: Kfmm^tih^^mmim(Do-h 
<r)^ i,t:m3 (D^mz^ \:.timim 2 <7m^m<r>m 
m^c7)iuxfzum.t . ^mt. mwrn 1 <7)^-^kmMm 

2 <Dmif^bi}<^ix^'ixmim 3 (D^-i^lzmm^tiX^j:^ 

mmi^^mtfz^'FX'h'^x . m i <7)^\-^^mzii\^ 
T<4. mMm^<D^iznLxmmi<7)^Mm<r>mm 
mtnm t mtm 2 c7)^^m«cDmmmmm t mtm 3 o 
^^mmcommmtnm t ■/}<mHzmmmi,zm^j: 0 . itiiB 
m 2 co^mumcommmmm t m te^ 4 (7m^M«<D^ 
mm^mt n^mmmizm l < . mtm 1 <7)B^tmm 
3(D^-^tti^mim^m^cr,mzMLxmmmt Lxm 
m L . mmm 1 <D^vm^wbiim^j:^m 2 co^v^mz 
*5v->T«. msm^m^cD^izM vxmm 1 
M(^Mmmmm b mim 2 co^^nM<7)W^mtnm b m 
Mm4 (D^^MMcommmtnmb *^'5vHc^«wtc^'5r 
0 . mm 2 <7)ytmnm<7)mmmmm b mtm 3 <r>%^ 
m.n<mmmffxmbifimmfi\.zm t < . w^m2<7M^ 
b mm 3 cow^ b tmim'&m^comzn Lxm»M 
b LTUfg-r ^ ^ 1 1 i 0 , mm 3 osp^icaw Ltz 
wm^&^<7)^<r>^m%t:m%m 1 <r>u^ b mtm 2 

cog|5^<^v^-rix*HcflJO#x-5rigi: Lfz:i b Sr^SKfr 

[ 0 0 2 7 ] i ^mwmzmM-ftai. mmmimcom 
^j:h2mmmjDm^mMi)^t:>mm.^ix. mm((o%^ 
mmi}'h^j:humfmm\>zmm-h:ib ^rn^b-th 
2mthh\'At3wt<Dim.W'k^L. :i<7^mmw(r>'m 
mmmcotiixf}imm^n\>z 1 <>Kjtmzm-^j:-)X^L. 
^<7)mmm.m^tzw>^ti^%mm.nb Lxm<mm.w 

{.ziiWX. 4lBSKUic03te^®Srfflv\ ^<m^'^ 

^^fT-mm, ^2, |g3, W.A<r)^^unbLfzm 

^<:o%mmmzxm^^h^<r)wmm^m\,zio\^:i> 
n 1 ij^h^A t,T<7)m^<rMmmmm^^fi^tm 1 . 
^2. W.3. mAcowmmmmbi^tz^. mi<?)«® 
^{zm2<r)mmzxh2<;K7thh\^\i3<m(Dmmm. 
^^rt. ^2<Dun^zx^2<!K7thi>^^\i3 <!R.%mmm 
m<r>-^i}i 1 wm\zm:'^tz^ 3 <r)mmxm.^ ^x. h 



(6) ^2 001-91912 (P2001-91912A) 



m<7Mtnzx*)m3<m^i}imi&^ix. t^scrt^mz. 
m 1 (^miiLtm2(D^{iLti^^m^ti. ;i(o^m^i,zxm 
^ti^yt(7)mmwj&mizti>.^rm i <r>Mmmmmtm2 
(oMmmifrm. $^2c^mmifrmtm3commmmmi}^ 
^ti^tim^^. m2<rmmmm^tm4(ommmrf^ 
mmm L < . m 3 h m 1 cr,mm^xmy6<7mmmnt 

hi>\^ii;i(r>immzmtt^tix\>^fz'mm. m.^. 

coffijtf^coisj^'fbtcio. mmm.i^cr,jSimizinfh^ 
1 tm2<Dmmmmm. m2 bm4commminmi}^^ti 
^tiM^^. m2km3<ommmmmi3^mwL<^j:h 
xoiz^j:*).mi (r>mm^xmmzMLxmmmm(o^ 
titLxmt--r. ytmm.^tLxmmL^j:<^j:^i}-hK) 
iz. m2cr>^m<ytmm.mb Lxmm-t^^o \,z^j:^tz 
if>. m3<miiuzmLtz^(o^m^. fc^v^ti^^^t 
t:^ 1 (o^mbfH2<r)mL<D^x-mmt?> z t i/^^m 
x'hh, 

[0028] ^wm-^m-mi. m i <r>^^m.'s. 
t . wiMm 1 (^^^MM'pizmmmizmmttfzm 2 <n 
if^^mmt . mriBm 1 cr>yt^mm^izt5\^xmmm2cD 

tzm 1 <Dm^^mmLxmm^titim3 cnmm'^b . 
Butem 1 com^mn^\>zi5\^xmt^2cr)m^mmzx 

im^ Lxmn^nfzm4(Dyt^i^Mb . mtm 1 
^m'i>i>zi5\,^xmm2co^(^mzx *)mm.^tL^ 
^^mmmi^<7yo ib<7)mmLfzm3(r)^-!>^iz^tfzmm 
m2(Dt/tmmMcommmi}^iitifz^iiLt . ^*t. mm 
m 1 cr>^ t mm 2 cogp^ t iji^ti^tmMim 3 com 
^izmm^tix^^mmt:mttz^mmx'h-yx . m 
1 <7)7^^(7)mzM txii. Htriem 1 (7:)^^mm<oMmm 
mmt mmm2cr)yt^im(DmmmmmtmsEm3<7)^ 
^Mffimmmm^btiim^zmnmzm^^ . mim 

mmm t ti^mmmizm t < . mim 1 (^m-i^tmim 3 
(^^-i^bnimm 1 com^comzidLx^^i: Lxm 
mt. mmi<r)mMtiim^i>m2<DWL^cr^iziiiL 
TJi. mmi<D^^mMcommmmmtmtm2(rf^ 
^mmcommmtnm t mm 4 (D^^mncommmmm 
t t/^K^Azmmmzm^j: 0 . mriE^ 2 (D^^mn<7)mm 
mmm t mm 3 <7m^M<ommmifrm t ifimmmiz 

^ L < . mtm 2 (7)3^ t mnm 3 <7)m^ b *>'MiB^ 2 

(^^■M:comzMLxm^mt Lxmmth ^itizx'o. 
mim 3 (o^^izxm ttzmim i co^^mmim 2 
<^^-M:<7y^-^<^m^i,zm tx ^ti-etim^ 1 ogp^j- 



tmm2<7)^cr>\,y'rtii)Hzmtsz. t ^mmt-th . 
c 0 0 2 9 ] i *)Mf^mi>z^mti> t . mmmmm<7)m 

^j:h2m&±<7)^mMi}-i^m^^ii.. mM(r>^^ 

imi}^ii>^i,^iiLii^mmmizmm-th i t ^miti-i, 
2d:7ths>\m3<$^<ommiii^^L. :i<7)mmi^m 

mmm<7)fLtitimmiiimz 1 ^kizmizm^j:^ t^ps l , 
^commmmcoiuxtz^^tmmimt Lxm<mm.iii 

i^fi^'fimi. m2.m3. m4ffymmmtLtzm 
^(7)^mm.mzxm^'^?> 2'o<r)^(omwm'^t^ 1 
(omma^x/m 2 (Dmwmt Lfz%^. m 1 o^ssm 

ti^'ixmi . m2. m3. l^4cDltSSfff^i:L. ^2 

L^^. m 1 <^mm'¥izm2<7)WRizi s 2<ii:7cfci. 

V^(i3<^7CC7)jg«a«jt^:6-L, m2<7)Mmi,ZXt2Wt 

3(Dmmx'm.tmt(ytimi(m&i:m^L. ttz^'ico 
-ia5*« 1 }X7cmizm^j:^i:im4<^mnxmtmt ti>tim 

2<D^m.t:mmL, ^^izmco-mziUKTcmzm^-y 
fzmmmm(Dtuxi>zxK>m3<mmw^^ti. mso 

mmz. ^l<7)a5{4i:^2<7)g|5{4*5^igg$^l^Jl^. 

<^«te3R-?fc:Ait;?n-i.3toii 1 <^mmG&mtz}i\.^xf^ 

i(ommmmmbm2commmmm. m2<7)mmmmm 
tm3<Dmmmmmt^^tL^'nm^j:*) . ^2<Dmmm^ 
^bm4<7)^mmmmmiis:mh<. m3bmi<^^ 
ifxm^cn^mmbLxm^ . ^2(r>mmm&mx 
{4, ^5<Dnmm^mbw,e(Dm.mmmm. me<7)mm 
m^mbm8<Dmmmmm:b^^ix^'ixm^^ . mecom 
mmmmbm 7 cDmmmmmmmm t < . ig 3 1 n 2 
(D^m^xmt^cT^ytmm^b Lxm< ^bizxK).m3 

^^■t<7)mmmizmtx^ti^'ixm 1 (ou&a^i/m 2 <r> 
nmzmi: mmk^^t:%^nb\.xw^^'±h^b 

[0030] -^wtmzii\-^x\t. %%=tb \^xmm-h 
'^.(msm^'tti:t>'hxM%(^wmm (Ait^t 

W) \<zm'rhm\^<n'&mim'^x^mzn^hyi^v 
=-v^^^(r)^^m^\^. \^tl-(rrm:mzii\^hm&^ 

^<rm^\,z\f^'^ixf-j:\^^b^zm'^\^X\^h, 

[00311 mz^ imm,zi^h^Wi%m=i-\t. ^ 
fig. tbh^^<r)^^<n>TxM. mwihi,m^mm(od-h 
a. ^ix(^miSxm<7ymL\^2-:)(r>^^mm.mv<r>tmm 
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[00 3 2] ifv!, mcrt^m^f^coTTli. JA<ni-z><^ 

[0033] C:ix^> 20£7)#:f1=TT»'igtS^^^N'^' 
[0034] ^%mzX hyifh-y ^I^^B'PcOX-f -y 

[0035] tfz:^mMi>zx h-id-mmi. n^<D^f^^ 
tx^^mmcommmtimt-t^ i t lt v ^ i, . 

[00 36] 

[0037] mmmt>^yecr)mMyt--r~x'^mmzmm 

ti^^xye^mmmcDrnmit^mtM^o^'^y \^mmt:^-t 

h' ^> -/y'bnmz^ 7 ^ h ^ -y >'N'> Ymm.<^ti:i)^ 
\iz. %(r>^m^^m(thmmmcr:hhy^v-y9 

^Y-'y^j'^yYW^. yis^ \'~y-^j<^yY^^'/y\,z 
[00 3 8] dCDyN-ixH^agS-^a^TV-iScOti. SW* 

[00 3 9] 3|s^Bflictjv^T{i. yifY~-/-P^^^m 

m-^<r)\.z:i,"tj:<^ t i> 2Jim<oiK^mim\^h. t 
izm^Lfzimmwcmmmmc^^cDm.. 

i (»^, A) i:S#»-rii:l;:-ri.. ^^V^<r>m-s t 



[0040] «:l5JtC, n^O^frAi lCi3V^T . 7 * h 

- «y ^m^^mm-h nimfrmmm(r>mm^ifi-r^ 

[ 0 0 4 1 ] 0 1 (S, 3^O3t^^®c0®i(f^*<i-^ 

xm^j:i>m^i:m^Ltcm!mx'hh. -r^Sr^?**. isis 

{4. mi<7)3K^Ml(^)4'tC||2<03fe!^©2i:|g3<0 
-e-tt, miBSSI3-r^i?*>||l, Sg2. |g303t^ 

m-t^tifix'^h, 

Hi ( . Ai ) =)tnj {ui , Ai ) ( i * j ) 

xm^comm.u^Tam^zuk'rhf^yYmmi.. 

( N - 1 ) ^(7m^w^<7i^m^mzX'^ x^ikt 

J:-yXm^^. 01(4, N = 3<0^tCj!:^J5iS-r^, 
[0042] i'hi^fl^S: Az t:^;tT N^03 

2oc03K^M«O®Kf^^^ L < -r I. . 

[ 0 0 4 3 ] S2{4. zco^im^^tfcmitmx'h 

mtM. Stlf^Sr^t<-r.|.2oS:. Hk. S|1(5D 
(k<l ) fc-rsi:, <}iC5»ltc: J: 0«$ns«t^ 

"k ( t'l , A2 ) =ni ( t/i , A2 ) 
iti.J4, i'K:^SrA2 (D^l.zLtzZb'.z^'^X. 

cnwmm. fcfctt . IS k m 1 «03K^®<^JS*f^ 

^ieiK{4i35V^t^MLTV^|>i:-r-i>. ^<7)^(cmT{4. 
m 1 *»4>lgk - 1 c03t^^<7)^S^^fSfc . Sgk 1 

^1-1 <D^^mm(7y^m'/fmb . ^ i + 1 t&^/^^nct) 
3ii^^Ko2£PBi^^i: ^tih<r>mmmzx-ox^^y vm 

x\i^mtyi i>zt5\>^xN-im<7)m^j:i>mtifmi^-t 
N- 1 a^c7)^« (^k tm 1 (^m^mMi-^h-^x i 

®ii:l0:;c ^ ) o 0 N - 2a«<^3K^ii^o^^^:m 

i: N - 1 mmcomiffm(omizi. -yx^-^y kmjs*^'^* 

i>. I12{4, ^(7)m=f-i:N = 3co^l,z-z>\,^xmLti{, 

cox'h^. 

[0044] mz. ll3t:0!^t^J:dtC, fhm:^^ 
A3 {c^i.T , Hk i:Sg 1 X'ii^j:\>^^^mcr>m^'^h 
"^tX'h^mmtmnCOyt^n (m<n) t^fcV^Ti'i 

no, ( fc'i , A3 ) = n„ ( i/i . A3 ) 

s.\'AzmmLx\>^hft^. z(D^x'ii. ^\i}^t:>m 
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ihh^fctl^m(^S.m^^t . I|m+ 1 ipi^mn- 1 1 

Ai . Az , A3 <^MX\ -t^hhAi kAi c7)^. A 
2 tAs <7)m. ^>S^^{4Al tAa c^^T'flJ 0 #X -S i 

[0 04 6] z;ix\ ^n^A^ , A3 iztiuxmmm^ 

^L< Lf^^^M*^i5K\>^zmLX\^htm^Lti 

^•^^ztii^x'^t. ■^(Tmimz^'t, 

[0047] ia4{4. ^1. Sg2. ^3<^^(^mt>ti> 
^^^^h-.y^'^B^BT'. 5'hJ^ff^Ai *»/i>A2 fc-e) 
#;tl.«^Sr^J^U>:«fct:lllT'^>l.. Hio 
^te^^ltftCtiV^T. ll2O5t^Sf2i:|g3C03t^ 

mimL\.^mi±-)5WfX'hhk'fh. tztzt. ^^co 

V^-S,. Zcr,Xo^^mmmt:^f¥Ai (DttizUKt. 

[0048] ^{-m^n^irA^ iz^t^t. m2t 

m3<7)i/t^MMliXmytl,zb '^XB.%W^j:<^j:^fzib. 

04 ( b ) izmttzj: o i,zf^^imi)^^'t''±jfm'im 

b^j:r>tz<^bmmz^h. ZcoXotz. ^#Ai i:A2 
[004 9] <>:l::. ll5S-#Si^Lo-o. 'if^j:<b\>3m 

mf^m^ym^mimmb y.x^-^mm.^^^^h. ^ 
(0 3 mmco^^mmm i <r>m^mm i.m2 com^m 
M2s.t/m3<Dt/t^n3bt. mm%ui izn-th 

ni ( J^i , Ai ) =jtn2 ( , Ai ) 
n2 ( , Ai ) =j!=n3 {vx , Ai ) 

<r>mm.^iz'm 2 i h 3 wt(nmmmm 
^mm-h. ^<7)^. ^<r>mmmmziL*)^^ti^ 

[0050] iOig«B^ijtS:^fi)c-r-i>m2c7)li«<7)-g|5 
S:, US (a) (c^L/::J;^ic. l<J:7c&<)t;S^sm3 



ibi^ti. ^<7y3&.<^m^j:h:fj\^mmzmmm^^zb 
*^T#-f . ^m^com3comnx'm^mi.tc^m^m- 
m&b Lxm<. 

[0051] mz^^^t:A2 IZ^it^-t^, CliO^ 

tzi-i^cob-th. 

ni ( I/, , A2 ) =it n2 ( , A2 ) 
n2 (i/i , A2 ) =n3 ( vi , A2 ) 

b-oxmwb^j:^. y*h-^y:^t^^tp<r>mmii<7)mti 
ii^m-r^, •f^j:i>-h. 05 (b) {zmLLfzXoi,z. m 

W^ifim^-t^. Zcoi^o^zLX^Ax, bAi 

mth^bfizx^. wmbLx<^mm^oii/oFF 

•fhZbifiX'^h, 

[0052] 06$-#SgLo-o. ii'-^<i:l,4« 

04 Wico^t^a^m 1 03t^^« 1 . W.2<r)%^^ 
«2. l|3O3t^iK«3J«Xm4c03t^ii«4i:L. ^ 
#Ai tcfctti.. 1ftM«3fet'i icM^i-JS^f^^r-g-n-f 
tlnj (t^i , A, ) , n2 (vi , Ai ) , na ( 
J . Ai ) . n4 (i/j . Ai ) i:-^^. $ ^>tC. -^ix 

^ix<r>mmm^d^(r>m^imrz-fi:>cob-rh. 

ni ( I/, , Ai ) =!fc 112 ( I'l . A, ) 

( , Ai ) =!t nj ( £/i , Ai ) 
nj ( , Ai ) =it n, ( Vj , Ai ) 

M«tcJ;l.3<J:7c<7)iS^«jiS:1iJS-r?,i:<R^-ri.. i 

^JS^L^>: J; d l iJ:7cW{c^=5r«.|g3c05t^^«-C'a 
tmxi.. -thb. y^h-'v':^^^^<^mi^ifimfLf^ 

^(oVikTtmzm^s^^mK m5kzmLxmmLfzm 
^bmm\,z. mm^btch. 0^0. m3(ry%^m'Kifi 

[005 3] ttz. mei<zm^L-fzXo\.z^ S"J<55— gp 

Sr. ^\t^ Vi!K7tmzm^xi>m4:(D±^m.x'm.^^x. 
hb. ^(^m^hmmbLxmrn-h. zfi^ m2 
<^mm.^i bnji^:Lb\.z'th. 

[0 0 54] ^h\,Z. 06fc^S^L/c<J;at. S'JcO-gP 

^ 1 »:7cwt^^-s^^i4<7)SLii?tgi5{a^f^^-r b . 
bn^;ib{.z-th. ztih3-:>commkt:mnL^m<r> 
[0055] 07«. z<7)Xo\,z\.xmfSLLfz^mT<r) 



[0056] t-r. ISIH ( a ) iZ^LtzJi o iz^ ^v^^ 

[0 0 5 7] i^tw, 117 (b) \>zm.LtzW§^t'fh, -t 

nj ( , ) ( t-i , Aj ) 

"2 ( , A2 ) =7tn3 (fi , Aj ) 

^2 ( 1^1 , A2 ) =n4 ( I/, , A2 ) 

-tht^ 112 (i^i . A2 ) =n4 (i^i , A2 ) i:^r 

^i.*i^A2 -cti. mscymm^mmtx^ti 

[00 58] <Xiz. mi ic) l>z^tfz^ii-ti>. -t 
^hib. ®*f^*«ifcEli<^g8^S-^;t-rj:5{c*kl^#A 

3 liZ^th, 

n, ( , A3 ) =!fc n2 ( vi , A3 ) 
n2 ( vi , A3 ) =n3 ( fc'i , A3 ) 
nj ( J^i , A3 ) :^n4 ( fc/j , A3 ) 
-ttt^ ^JKfSnz (fi , A3 ) =n3 (i/i , A 

3 ) i:=5r^iti6tc. mi<^mmmx'$>^:f:zSimmm^ 

tLxmrnt^K^j:^. ■r=5:*>^^A3 T{4^3i7)# 
[00 5 9] IJJLhijiBflLi^^idtiLT. ^#*Ai . A 

2 . A3 trn'omt^cittzx*). ^^mm'pimts^ 

[ 0 0 6 0 ] 08 2r#BpX'PO. A*f7feco^*K 

[0061] mei,zm^^Lfzmmnm. 'yt(< ti^A 
mmTimmm^m^^mt Lxn-:>mm.wimML. 

Aitcfcft^. xmymwmtyimv^u^^zn-rhmm 

m^-^tl^'tl. ni (i/i , Ai ) . n2 (t/i . A 
1 ) , n3 ( i/j , Ai ) , n, ( i/j , Ai ) tJj; 
tf^, n, (fg . Aj ) , nj (t/2 , Ai ) , ng 
( i'z . Ai ) , n4 ( . Ai ) ft^. 

[ 0 0 6 2 ] -e LT. zti^cr>mmmti^<x^<Dmi&i:m 

Til (1^1 . Ai ) =f=nz ( , A, ) 

n2 ( I'l , Ai ) ( t/j , Aj ) 

^2 ( i'l . A, ) =n4 ( »/i , Ai ) 

ni ■( , Aj ) =!fcn2 ( V2 , A, ) 
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n2 ( »^2 . Ai ) =n3 ( t/2 . Ai ) 

( 1^2 , A, ) =!fc n4 (1^2 , Ai ) 
H8 (a) Zit/ (b) iS. .Itl/bcr)3t^^«tCct^-C?^ 

x'hh. -r^h-h. t'rf^i<7)mm^izm2<r>imiz}: 

<^kimtL<. miZ^tfjmZJ^y'P^-r 'yy:^m< 
[0063] ^<^JS^1iiS2:^-ri.lg2c7)MK<7)-^ 

08 (a) izm^LfzXoiiz^ iwtmi,zm^j:^m 

3<7«^jaS«T{l#m;tS. -r€.i:n2 , A, ) 

(i/i , Ai ) X'h^Zbij^fj. 

fitimmb^D. m3<7)mmmim^j::^:fjmjifHzm 

LT«tm.. L*>t^t6i!cv2 c03KtcMtTIS. n2 
(j^2 . Ai ) =n3 (1/2 . A, ) T*)^ .It 

[0064] ^fc. SiJO-gP^. Els ( a ) tC^J^t/S 

i d ic. ^{i 0 1 »:7cwtca^^ii4 (Dyf^mmx-m^ 
mtht. ^(ommint . Aj )=n4 

1 , Ai ) -CS)l.it*-/o, ffiWiCi/, <7)3Kici:oTIS 
v\ L*»L*il^f2 «03ldtcMLT{i. n2 (1^2 , A 

1 ) ^n4 {1^2 . Ai } Thhzbij^t^. mm\t(on. 
firz&Q.t^j:^^^bLxWim-th. z<o^m.^ 

[0065]$ {i>izm(^miiLlZ. 08(a) IZfmLti 
[0 0 66] us (b) iZ^LfzXdiz. icO^jSSScT) 

m3cr>mmu^i^^j:^^^cotEm-^mmmi^ I <^%t 
«^2 <^^xm-ht. wmm.ui (r>%ki. ^mi.zi5\\ 
X. m^^iUf'i^^^hmmzimtfUji. mmi2ii^e>^j: 
i.gp^fctia^'Srvv mz. mwmu2 ff^mt. mm 

1 i)-'h^j:hm^^Z{m^^j:\^ifi. mm^2i)^h^j:h^^ 
fit 1^2 c^^eSriSfJ^ (^:R) lcioT^J-iiSrr.&.Ii: 

[0067] mLmBTjmms^zmLxmi&Lfzmmi 
t:^'th^m^(mmfizii\^x\i. 3wmtiyirh- 

•V ^1^ik^l,zW>1rtz 1 <J:7cW=Sr#}ftmc:ov^TiiBJL 
3t , L*- L , -^^Bi . 3 WtcD yirV-y^m^B\,zm. 
^$ix^*,«0T'{4^v^. -fSri?-^, 2<ii:7cW=5rJ^^^jt 



(10) 32 001-91912 (P2001-91912A) 



10068] ttz. mmmmsizmLxm^ttiy^ 

mm<7)oib. 2-:><r)y(mtmizmLxii. mm^<7)mt: 
[ 0 0 6 9 3 09{i. 3mm(7)y{^miz-:>\>^xminm 

<mmzm-i>^^ii^m:Li:ii^^ymTh^, 

kLxii. mm. yt. mf}. 'i^^j:t'mmx'^ 
^ixt:>(7^^m<7)±tcmmt . ^fi^mttz^i^zm 
m^ittmm^tv^wmy * b--/ ^^^^y Yim.<7) 
mmx.izmmx'% ^^^mm^ . vxr^zmm-h . 

[00 7 0] «J^(CMLT{i. ® >-y V . ® 

y^yV ■ dr/l-y-'^ 'yi^:xm^. ® 'K-y ® 

[0071] W^l,zmLXli. <» J; SJpfii^S^ic 

Cotton-MoutonS&ll^i:'5:?lJffl-r^ CI t ifiX'^ h . 
[0072] MzmhX\t. ® ^r7^-< ;>&;l'i^A:5';l':5' 

® 3^11^1: J; ?„-Kt°i i^-v- 3 y^mizw d mm 
rn^it miRmi) . ymmizx:i>m=Ffmi>zmm-t 

^MVf^^it (Electromagnetically Induced Transp 

arency) , im^mzX^mtnm^it. ®3»ftCi 

[0073] BilizmtXli. <» trxyRSt^^m (Piez 

oref lectance effect ) Srf Ijffl-T .1 1 ifiX'^ h . 
[0074] iS^tcMLTJi. ® iajg^<t:fcj;|>«^« 
it<7)y <>yY i^yh ii# 3 ® as^-fbt J; ■& 

[0075] 3 ^>t:, ±fet7^cJ'l-:®c7)V^-m*-2-PJiLh 

m-^mmm^itifimm^tih^x'yirh--/-:^^^ 

^mm-tixlii. ^cr)^^(rm%1,znLXyitV-y9^^ 

yYmm.<r)y-^^^'y■:^^J:m^mx.. mmi,<7)y.^ -y^ 

[0076] 

[^0!i] mT\,zmmt:mmL^j:ifih^%m<rmmm^ 

[0077] 1 ) ^wm~mmmt Lxcr>% 
M=f-^^m-t^tzisb{,z. t-r. y^h-y^^^co'wm. 

i^bKi:h'>0:^ ( S i O2 ) <om.i^i:mMLti, CIO 



^^1^<D-^^ Xii ImmXlmmXl mm, 9 
0%iyji, ¥J^^?L@{i3 0nmT\ S^tCjgV^l. 0 
1 5—1. 0 5 5<7)mirm^^-t, 
[0078] >I<7)~^'J :fj^KW^)Vv'-^l>,mii(r>x.^ 

y~)vmL\iz^L. )V7--^j>.mw^^^-^. 
[ 0 0 7 9 ] m o{4, )v^-^M.m\¥(r)mm^^m. 
-r, y~)vmw.\.z\mmmmL. -eo^joiift, s 

[0080] iXtC, QX-f y^YAGU— r<r)g|4ftp 
8i (^:R2 6 6nm) COP— r^tSr, ^>'XrA;K'y h 
^3 0 0 nmizMf/tt. ±iEO«M=S:(5if i t^i^U 

d L. $ (>lz-^(^M.<r>mMt:fim^x.^tf^t^m^x 
3Wt<r)^^^--yyi'^'otz, mMXit. 5&eo«v^ 

dizLtz, 

[0 08 1 ] 01 1(4. i^U;i&^?L#:4'i7);Pf--»>A|| 

i>^cr>^^^m.'tm^mx'hi>. mm(,zmLtzJ:oiz. )v 

tfz. mi ii,zmLtzJ:oi,z. m't-±-jfm^<r>^m 
'f-mztin^3f^\^mi'mi)'^mi^tix\^^j:\^^m<. * 

^3 5 0 nm, ®@*«J3 0 0 nm<05i?'b'-*:-;UM 
^ *i7):^f6llci^< J; a t L/C, Z(7)i:dl,z^hZt X\ 

i^<7)f^mi>zh^j\^7--r7J^mi^co-!&m^mimm< 

[0082] C:Oi^U;<;#7L«cS-x;K^>'lS||iT' 

S,|,-feadf-»f^ F2 0 2 1 : ^A-^Mt^ 

m ) \,zmm^\x'h 64-^j]^^^vy-2. 5 i^n- 

a^i^Ky-\£yi^TY-^yn^y >y^JS^ i XMltzWi 

[0 08 3] ^com. x.^i^'7~]y—^mm<^-&mu- 

■^izX *)mM:4 0 7 n m<7)U—fyti^^-^. 

6 6 nmCOmzX^^'^^~~y^in'3fz<7)i:mm(r>m 

1. 4Mm<7)m'L''i.i3m'^msf^-thm.&iz^ 0 

7nm<7m\^yti)mSi^tlhXol>zLtz, tfz. ^tl^' 
^m^4 5 0 n ®fllt;4 0 0 n mcO^:/h' 

-r^-jmiz^^ j:oi,zL. tfz ^<^-^m(Dmi)K 
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[0 084] C:tOM*4 0 7 nmC7)pfetc:J:^>'N-:J'-->' 

vaxj/^ 9 y-)vx'i^^) ii^^w^mwL. mam 
looss'i mz. 1 omM%<r>^m ( ^j^^y -r y -y 

^*tK. I R 2 6 ) S-^tf^ ^/l-^ ^J' U l^- h tc:± 

a^cO-fefgl/— !f*»4>C0^;g5 0 0 nmc7)l^— r 

)U7'-^J^mi^cr,mmi¥miZj:r)^'^l^tz. 

^7 0 0 nmc7)®^D3i::^1^$:?^B^-rl.g|5^a^^7^/b' 
-;^<-;^M<7),■KU ^f-;l^p< 9:^0 U~hi}^m^^tlfz. 
[00861 mz^ i^^)AfS'l\.W<r>^<0. Xi^fdrv-ffilli 
iJ J; t>'*f U ^ ^ y 1/- h T' Aa6 ixT V V ^gp^ 

-fr. *®«^S:^mc<i;'9^*L, $ii>Jc2fii%c7)fe 
m ( 7 ^ j^'-y ^'itS!. I R 2 6 ) $-^tf^f-/U^ 
;5'^U^'-^S^-t•?«$^±^v:o -?-c7)m. ^^gSOOnmcO 

[0 087] 01 2{i:. :i<DXdizLXi¥^Lt:iyifh 
->y^^^co«jtSra-r«fct:HT-S>-g>o PIEKcaL^cJ: 
otc. *^0iJcO7;j- h:^-yi?^S{i. -^hV^xkL 
T-fe^Sr 2 «»%^^r-ri. ^ U ^ rS' U 1/- h ^ 

1 0lt*%?:^*L7t4^';^^;U;<:?'Jb—b>{/='^^|. 
7 0 0 n mCOM't-^-m^t , X,1fdf- i^ffifli** 

X\>^h. 

[0 088] h-v 7^B^B(c-ov->TiS;^l 0 0 

0 n mii;i&(7)m\-^:^^9 hJU^rMM t/i i: ^ . 
idiflOOOn m#5glC:*:#:3rR|*lf-i?7&WL^. 
C:il{4. 10 00nm#i£<0^:R«^T'(4. 2M%fe 
«5:^HiC$it;t^ U ^ ^/P^ ^' 1/- b i: . x,-K^ >- 
fflilii7)@j)f ^coil J: 0 . 1 0 fi»%<7)fe* ^^ii § -ti:^^ 
'J ^ f-;W^ U h i: 2 a4%fe3g?r4i-tSt§ Hf^o 

it:, m^^m 0 0 n m<7)H/l:^i::^M^^M^^v^ i oa 



[0 089] -:^r. zcoyyf hx.y^j'jg^tc, i 

0 0 n m</)m\-tfti:m^ L^ij^^^ 1 0 0 0 n mHj&cO 

[0090]iai3{4. ^:gllOO nm<0*^f-5KOM 
ftf • i¥mi^X'<7) 1 0 0 0 nm#j£<;D^>^'<^ 

m-i^yymxh^, mmifi^hhi)^hxdiz. m^i i 

0 0 n mcomh^'kmm L^C*t®tC*JV^T«, 10 0 0 
{4. ^:^1 1 0 OnmcommizX ^^i:-i^BSL$-\tfc 

^mzmLmat/^mz*). i omm%(o^m^-^^-t 

[0091]$ /i>{:. CK^^T'ti. 100 0 nmffjg 

u i^- b h x,-K^ i^^flgcT)® tff^on^i . 1 0 a« 

%<7)fe^Sr^tJ[$-^/^;J^U^f-;U^ rJ'^' U 1^- h i: 2* 
m<7)H.C^it:fir$r?efii(;-r^x,-K^v-®flicO^^^|jyN°:J'-ytc: 

J^-oxy:* h-yi^^^yvtmm^tix\>^^t^x.i:>ti 

l>. ^fig. jfi?a^i'h«J^T*{42 0 0 0 nm-WiglCRS^e- 
^*5ffii9$it, .I^l{4x;K^i/^Jiico^^|jyA-^-V{cJ; 
§ 7 * hx .y 9^^y KtcSH-ri. i:#;e. Jbil^ . 
[0092] m±PJ!fi LtzX 0 iz. 3aii<7)3te^®t 
J:oT7* hx.y^i!gB^B^«fi£-r-Sii:T'. mmizX 

*)h^^^i,znLyyfh-'y9j<y}i^m^^t^iiL<r> 

[009 3] (mmm2) mmmix'm\'^fzh(Dtmt 

h' 2 0 2 1 : ^^-b/Hk^^hM) t::?^^ 

M^SI^J-C^S 4 U y - 2 . 5 i^y^XD^ u'K 

y-ify'JTY-^A^^^y-y:^^^ i %Jpxf^?s*t:?« 

^$■1^, njfi^j 1 x'^'<^'-~yi^<7)mzm^^fz<Dt mm 

1:1. 4/zm(7)H'C^3i:^IS^Srm-f l.<aa(;:. 'Si^4 
0 7nma)m^'*^imM^tl?>XdlzLtz. ttz^tl^ 
iKOWf-J^X'li. 0 7 nmC7)5SM3e*>'Hg|t§fi|, 

;SfS4 5 0 nm, ®fl4 0 0 nmO^i/b'-^C 

=FAcr,-Jj\^l>z\i>] <J:oizLfz, i^V ;<^0TL#:4»tc 10^ 
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c 0 0 9 4 ] <kiz, 1 om&%(7>&m ( ^j^yy ^ -j^ 
^itig. IR26) t ia*%<o4-^:;w*uy-2. 

tf, x,-Kdf-i^^lii-feo:^1f^ h-2 0 2 1 (r-f -b;Hb^ 
ttii) tc±ieco35aaSrtT^/iS^'J;&^?L*^?SL. -fern 

$ili>gBfi[*^ :Rfl4 5 0 nm. Mf54 0 0 nmco^:/ 

[00 9 5] 01 4 {4. :i(DXoi,zLx%hixrcmm^ 
[0096] ^KTi^mti^tsm-jm^^ i a^i^ofc 

*/CvIiDi^U;<f#?Li*tSr6om:«-:>^v:t*5B$ra 

[0097] <^{c. ia*%£04-^;p;j^i;y-2, 5 
ts. x.1fdfi^^|H:ndf-9-.f h-2 0 2 1 (^-r-fe;Hb^ 

[0 0 9 8] ^cDf*. iy'J :^^^Wi,zm^Ltz'?-A- 

izxhn^^sim.-^h'^i.zx*) . muwmt:^^A o 7 

nm<7)\y~^%\,ZXhn^~—yi^a:>mm.l>Z^'y h L. 

^•li-ooMltt-rs :ib{zX^Xl 0«JSl±i^Bg Lfc , 
<r>m.. -e-ix-encOtS^^fti. ^V^4 O 7 nm<D%ifim. 
Wi^flh^mi^^ :g@4 5 0 nm. M@4 0 0 nmco^ 

t~m.-thXo\,zLfz, 

[00 99] -e<0». 4;tiC0v'U;*^7Li<s?:6 0mc 
[0 1 00] El 5{i. i<0j:dt:L-C#^fL/c7:th 

•tm^mx'h^. 

[0101] ^-f. |SIIl(a) \,zmLfzXof>Z. 



5t7r-f>'N'-$-^ML;^v!. -cO^r^f ^N'-tc^*l 0 0 

i^A.t.iKnm<^y r , A*t3t5SJg<0 9 0% 

1 <>:7cWtc:a^oJt'e9^$r#tfX;Kdf v-ffiBgcoSP^*^, 
7 ;j- h X .y i?i^H^H4'Oja«8ttc0SLn^vrg|5fii: ^ 0 . tKSI 

[0 1021 El 5 (b) izmvtiXoiz^ 7* 

hx.y^^^lc^:^l 1 OOnmOl^-- r3t^M*fL. 

^03iijK$r^xTV^-5/ci:^;b. $>^mmx'iiitiymBi 

i^mmx'X'^fzm-M.cnmmmti^^itL. ^m^^^^j: 

[0103] JiLhP^Lfci 0 iz. :^mmi>zitni. 

1 1 0 0 n m<7)mmi,zx-oxx-( -y^y^/asgs-s^-r 

t/(m&mWm,-t^ Z t i}iT^ fz, 

[0104] {mmm3 > mmm2Tm\^tz(r>tmtm 

yy)}mx\ y^h--/^m^^\z^imtiim^^ti 
fz^m^^MLfz. 

[ 0 1 0 5 ] 0 1 6ii. ^^mmiiZiiwtm^Ltzy * 

b X -y ^^s^co^sitsr^-tm-tiaT'fc -s . ^^mmm^za 

V^TJi. iaaBiitfOSUl/cgBiai: LT, 110 QnmT&m 
(cijgJRtf-i? SrJ^-feS ( 7 -f i^'i^aS?. I R 2 
6 ) 1 om4%^^fix;|fdr^^^li^^J: OJ^fiK^it^ 

85 Onm)fi^fc©lRtr-i7^Jt-pfeS 
y ^ j^'^'ttM. I R 1 3 2 ) Sr-^tfXTK^i^ffiligtc J: ^ 

J; l.tS^^XP(SS: 1 <X7cWtc^fe^c Zt\iZi:^m& LfzM 
( r^»[S&Cj b-th) <r>^ 3^0#^SSSrf^ 
t^^. y^V~-/^i^^'^\,zii\\z. 

[0 106] CO3a^c0^^8§c7)3*,^ ^iSSSCfci 

^lOOOnmcT)!^— r3t$rAS*t-t, Tt^it. ^^rh 
x>y^jgH^:^#:tC^*8 5 0 nmOl/— ifTfeSrMtf L 
^. #«[KAi:#^|iSB<03S*^/i><7)aj:>]^^aiI^L/>:i: 
ci'?). AftTl^— rMi«^8 0%JjUi{ill^A3&>/i>a}:>3$ 
^^Tv^&^i:J&^i^A>-,}t. Clixti, l.:ilT<?)«18tc i -I. i: 

[0107] -r^Sr*?^. CcO^ffTTJi. AltL/i 1 0 
0 0nmO3KOjifc:K{4. W(mh\,Z^VX\tW9X—? 
^:^1 1 0 0 nmCO«X:t-;pd?— (itCfiSL, X^f^ri^ 
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iz. xm^iimmmcommit(o^timti,z<\,\ z 
<r>t:i^. mMi>zmm^tLxm<(r>ii. xm^^mmm 
<r>mm^<^mjxt LxmthmmAfdmz^i,, 
[0108] mz. y^h-^y ^m^mzmR8 5 0 

nmCOU—^^(0^^hK)itZ^^l 10 0 nmCOlx— 

[0109] ■t^j:h-h. ^O^i^TTii. AWLfc 1 0 
0 0 n mffy%<m.^t. »^S&BlcMLT«©JRf-^' 

h)\ym.mzhh. L*^L. ^&8SA{i^Sl 1 0 0 nm 
<r>V-^^i.zX K>^<mm^ixXi6 0 . »RJRia«tf* 

[0110] J^LbpasLf^J; 3 tc. ^mfim\,zMt. 
%m'f\<z'mM-t^%<r>m^^^x.^Z. J; 0 . ^^SS 

[0111] (iiMfi?ij4 ) mmm3X'm^^fz<r>}i n t« 
[0112] titc.L^'^mx'\i. wm^(r>mttzum. 

^ i^'i^tttS. Cresyl Violet) ^ 1 OM%-t•^/i 

( ^mm^Aj t^h) 4 50nmifimc®lRe- 
^ Sri^o-fe^ ( 7 ^ i^^nm. Coumarin 334) 

S-t-tfX,itdfi^^B§tJ;^z|E-^iK ( r^i^igBj fc-f 
I.) . J3J:tXtS^;^«7)*|,'<.#iiElft^x,-KafS^tSlit:J; 
^t&?^Sr Jg^ L>5rv i: J: |,tg^^|f(S^ 1 <J;:7cWlc 

mhfz n t iz ^ K) m^Lfzmm^ i mm^cj t-t 

y:irh-y ^m^<pxmmm 3 co^t mmcommx-m 

[0 113] z<o3mm.comm^<D5-h. mms^ci^zx 
mf&^tifzmm^mzyty r^^-^-xm^-^tz^m 0 

Onm. m/5 0 0 nm<7)2^m>h^hU-'f^t:X 



bz.h. 7 0 0 n mcr,y^%(7) 8 0 %mjfimw.^A-h^ 

0 0 nmC0AM5ti08 0%J.:Ui7&>'#^B*> 
[01141 Mi. 0 0 nm<7mztr>X\i. 

Sr-i•^7t:x4f'^r i^mmifi^<m(r>U^<7):t.ii(^ xffiligi: 
[0115] mimmLtzX o ic, ^HJtCaitci^tJf . 

m.mz^tx^m<^-^^imi>*)'fftmmt Lxmm-h 

[0 116] 

[iiHj<^sftm] mMmhtzx^iiz. -^^miizxtiiif. 

{i-eoctsfcfSft/i^t^MStgPcDSiff^tcM LT . Alt $ 

mtf^mmtmtphummmmz^mi^. •t^j:h-h^^t 

MizX *)y^ h--/ :^^^f^iz±ti>mtfrmcomm^^d: 

imim-ittt ^ikizx*). m.mmmzm-i> . y*h 
- y :^m^BS)h^^immM<o]mimmm^zm^^x. s 
^tti^mx'hi>. t^tz. mmm^co^Amz^-oxmrn 
^(^mmm^t ^x^sn^^m^-otzmnzi^mth c: t 

[HHOfSm^lMBJ] 

[HI] 7*h:::-y^'^a+<0g«f^^«^«^^i&5rt 

ims ] 7* h^«y^'iS^t^'<7)®*f^^o«i^$•^■t 
[ H 4 ] nm^mz x o uit^ >- ^ M.mmm. t fi|svc^±:^ 

me ] ^mzx 'o^i^(r)i±ijt:mmx.ti>ti&t/tmi 

ms] y^h-'vi^ ^^Btpco^m^mizi h-ii-mm> 

m9]mmcoy(^n<7)miftmij^ffvmz^:^'t^m'F 

[010] :¥^mcr)-m:mmizm^-^h^'^Rm(r>fm 
x$>^ju^-^j^mi^<73it^m^i:m.-tm, 
mil] ^^mcr>yyth-yi^i^^-mmmi:im 
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2K002 AB04 BAOl BA06 BAll BA13 
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